Prostaglandin E prevents indomethacin-induced gastric and intestinal damage through different EP receptor subtypes.
Gastrointestinal ulcerogenic effect of indomethacin is causally related with an endogenous prostaglandin (PG) deficiency, yet the detailed mechanism remains unknown. We examined the effect of various PGE analogues specific to EP receptor subtypes on these lesions in rats and mice, and investigated which EP receptor subtype is involved in the protective action of PGE(2). Fasted or non-fasted animals were given indomethacin s.c. at 35 mg/kg for induction of gastric lesions or 10-30 mg/kg for intestinal lesions, and they were killed 4 or 24 h later, respectively. Various EP agonists were given i.v. 10 min before indomethacin. Indomethacin caused hemorrhagic lesions in both the stomach and intestine. Prior administration of 16,16-dimethyl PGE(2) (dmPGE(2)) prevented the development of damage in both tissues, and the effect in the stomach was mimicked by 17-phenyl PGE2 (EP1), while that in the small intestine was reproduced by ONO-NT-012 (EP3) and ONO-AE-329 (EP4). Butaprost (EP2) did not have any effect on either gastric or intestinal lesions induced by indomethacin. Similar to the findings in rats, indomethacin caused gastric and intestinal lesions in both wild-type and knockout mice lacking EP1 or EP3 receptors. However, the protective action of dmPGE(2) in the stomach was observed in wild-type and EP3 receptor knockout mice but not in mice lacking EP1 receptors, while that in the intestine was observed in EP1 knockout as well as wild-type mice but not in the animals lacking EP3 receptors. These results suggest that indomethacin produced damage in the stomach and intestine in a PGE(2)-sensitive manner, and exogenous PGE(2) prevents gastric and intestinal ulcerogenic response to indomethacin through different EP receptor subtypes; the protection in the stomach is mediated by EP1 receptors, while that in the intestine mediated by EP3/EP4 receptors.